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introductioj: 


The  first  use  of  a porous  friction  surfacing  (PFS)  on  a ailitary 
runvay  in  Korth  America  was  at  the  U.S.  Naval  Air  Station  (NAS),  Dallas, 
Texas,  where  PFS  was  laid  down  over  a portion  of  Runway  17-35  in  Septenber 
1971.  This  installation  provided  a unique  opportunity  to  aonitor  the 
performance  of  PFS  under  high-tire-pressure,  high-load,  jet  aircraft 
traffic-  The  Civil  Engineering  Laboratory  (CEL)  was  tasked  by  the  Naval 
Facilities  Engineering  Conrrand  to  begin  a 2-year  conitoring  program  in 
July  197A. 

The  performance  of  the  porous  friction  surface  at  NAS  Dallas  was 
conitored  through  these  techniques: 

(1)  Measuring  runway  friction  with  a Mu-Meter  friction-measuring 
device 

(2)  Making  field  peraeability  tests  with  a CEL-developed  falling 
head  perceacetcr 

(3)  Visually  sur\'eying  the  condition  of  the  PFS  using  the  statistic- 
ally based  procedure  developed  by  CEL 

(4)  Coring  the  pavement  and  determining  asphalt  binder  properties 
and  PFS  density 

(5)  Investigating  any  aircraft  accidents  attributed  to  skidding  or 
hydroplaning 

The  initial  plans  called  for  four  visits  to  the  station  at  6-conth  inter- 
vals beginning  in  August  1974.  Tne  first  and  third  visits  were  to  consist 
of  skid  testing,  permeability  testing,  coring  of  the  pavement,  and  visual 
condition  sur\'ey.  The  second  and  fourth  visits  were  to  conduct  visual 
i .'ndicion  surveys  only. 


STATION  BACKGROUND 

Naval  Air  Station,  Dallas  is  located  midw’ay  between  Fort  Worth  and 
Dallas  near  the  town  of  Grand  Prairie,  Texas.  The  primary  mission  of  the 
station  is  to  support  N.aval  and  Marine  Air  Reserve  training  and  to  pro- 
. Ide  a base  for  a unit  of  the  Texas  Air  National  Guard.  The  station  also 
provides  airfield  facilities  for  the  Ling-Temco-Vought  Corporation  plant 
located  on  the  west  side  of  the  station.  An  aerial  photograph  of  the 
station  is  shown  in  Figure  1- 


The  priaary  aircraft  using  the  station  since  construction  of  the  PFS 
runvay  have  been  F3,  F4,  a7,  and  KC-97.  Most  other  aircraft  in  the 
ailitary  inventory  have  used  MAS  Dallas  on  a transient  basis.  Load  and 
tire  pressure  data  for  the  priaary  aircraft  are  given  In  Table  1. 

Flight  operations  at  MAS  Dallas  have  averaged  approxicateiy  9.000 
per  sx>nth  during  the  period  1971  to  1976.  Alcost  all  aircraft  operations 
were  on  Runway  17-35,  with  occasional  light  aircraft  and  helicopters 
using  Runway  13-31. 

A susaary  of  ciiaatological  data  over  a 21-year  period  is  given  in 
.Appendix  .A. 

FIELD  VISITS 

NAS  Dallas  was  first  visited  by  the  CEL  tean  on  26  to  28  .August 
197-i.  During  this  visit,  runway  friction  neasurenents  were  sadc  with  a 
Mu-Meter  f riction-seasur ing  device  loaned  to  CEL  by  the  Federal  Aviation 
.Administration  (FA.A),  Southwest  Region.  Perceability  tests,  .a  visual 
condition  survey,  and  arrangecents  for  pavement  coring  also  were  coes- 
pleted  during  this  visit. 

'Jurinp  the  second  visit,  6 to  8 January  1975,  runv.ay  friction  ceas- 
ureser.es  with  the  FAA  Mu-Meter  and  a visual  condition  survey  were  accom- 
plished. Paveccnc  cores,  which  had  been  cut  after  the  first  visit,  were 
taken  to  CEL  for  laboratory  testing. 

During  the  third  visit,  18  to  19  Novenber  1975,  runway  friction 
seasuresents,  permeability  tests,  a visual  condition  survey,  and  arrange- 
ments for  pavecenc  coring  were  cade. 

The  fourth  and  final  visit  was  nade  on  29  June  1976,  when  a visual 
cenJitioa  survey  and  permeability  tests  were  made.  Runway  friction 
measurements  were  not  made  as  the  FAA  Hu-Meter  was  not  available. 


FI EL.  TLST  PROCEDURES 
R'liway  Friction  Measurements 

The  skid  resistance/hydroplaning  characteristics  of  Che  PFS  were 
evalu-'^ted  with  a Mu-Meter  friction-neasuring  device  (Figure  2).  The 
Tu-Mei'-r  is  a small  trailer,  designed  and  manufactured  by  H.  L.  Aviation 
>tai  lenhcad , England.  It  measures  the  side-force  friction  coefficient 
generated  between  the  pavement  surface  and  the  pneumatic  tires  on  the 
•vo  wheels  Chat  arc  set  at  a fixed  toe-out  (yaw  angle)  to  Che  line  of 
travel.  The  Mu-Meter  is  a continuous  recording  device  Chat  graphically 
recer-s  the  coefficient  of  friction,  mu*,  versus  tne  distance  traveled 
•lion,’  the  p.nvcnjcr.C . 


*nie  symbol  nui  or  ;i  designates  the  coefficient  of  friction,  which  is  a 
eon.’  uit  used  to  represent  tlic  ratio  of  frictional  force  to  force  normal 
ro  the  pavement  surface. 


Water  was  applied  to  each  test  section  with  a water  truck  provided 
by  the  station.  The  water  truck  was  calibrated  to  apply  0.1  inch  of 
water  on  the  skid  test  strip  with  each  pass. 

Test  sections  were  selected  to  determine  the  effect  of  aircraft 
traffic  on  the  perfon=aace  of  the  PFS.  Two  sections,  designated  traffic 
and  nontraffic  areas,  are  shown  in  Figure  3.  The  previously  calibrated 
water  truck  cade  two  passes  over  each  test  strip.  >&j-Mecer  runs  at  40 
ciles  per  hour,  which  is  1.2  rices  the  theoretical  hydroplaning  speed  for 
this  vehicle,  were  initiated  iccediately  after  cozrpletion  of  the  second 
water  truck  pass.  The  runs  were  cade  in  alternate  directions  at  conven- 
ient tice  intervals  until  a dry  pavecent  condition  was  reached  or  30 
cinutes  had  elapsed.  All  water  truck  and  Mu-Xeter  operations  were  ceas- 
ured  to  the  nearest  second  with  a stopwatch. 

Perceability  Tests 

The  device  and  technique  used  for  the  perceability  tests  were  de- 
signed by  Tocita  and  are  described  in  Reference  2 as  follows: 

"The  drainage  ceter  for  the  falling-head  perceability  ceasurecents 
was  devised  to  be  sicple  field  test  equipcent.  A piece  of  hard  rubber 
1/4  inch  by  1/4  inch  was  cecented  to  the  bottoa  fa>.e  of  a 4-inch-diaceter 
Lucite  tube.  .A  bead  of  polyethylene  file  sealer  was  placed  on  the  bottoc 
face  of  the  rubber.  During  field  use,  an  arrangecent  of  claeps  and  a 
wooden  plat fore  on  the  outside  of  the  cube  supported  weights  chat  forced 
the  lower  edge  of  the  tube  into  watertight  contact  with  the  paveeent. 

Four  10-pound  weights  were  placed  on  the  piaeforc,  and  the  cube  was  fill- 
ed with  water.  A stopwatch  was  started  when  the  water  level  was  at  42 
inches  above  the  pavecent  surface,  and  tice  durations  for  the  water  level 
to  drop  CO  30-inch,  18-inch,  and  6-inch  levels  were  recorded.  The  four 
water  levels  above  the  pa\'ecenc  surface  were  sarked  on  the  Lucite  cube. 

The  coefficient  of  perceability,  k,  under  falling  head  cay  be  deter- 
cined  by: 


k = 2.3 


(1) 


wnere 


a = area  of  the  Lucite  tube 


the  friction  course  through  which  water  passes 


L = length  of  the  path  water  goes  through 
c = tice 

h^  = initial  head  or  level  of  water 
hj  = final  head  of  water 

-All  terns  in  Equation  I are  easily  ceasured  or  can  be  calculated  for  per- 
ceability test  of  laboratory-size  specicens.  However,  for  the  drainage 
meter  . escing  on  a surface  having  infinite  area,  such  as  the  friction 
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course  layer,  the  tern  L is  difficult  to  detoraine.  The  water  cust  travel 
soae  unknown  path  down  into  the  friction  course  beneath  the  tube  and  then 
out  of  the  friction  course  beyond  the  periphery  of  the  rubber  footing  and 
scaler.  Froa  observations  of  the  experiaents  it  appeared  that  aost  of 
the  water  flowed  upward  fron  the  friction  course  in  a spring-like  Banner 
after  passing  through  the  friction  course  beneath  the  rubber  footing. 

The  spring-like  flow  in  plan  view  was  in  the  shape  of  a ring  1 to  1 1/2 
inches  wide  surrounding  the  tube. 

Using  a = 12.069  square  inches,  A = 9.823  square  inches,  average 

values  of  tice,  and  an  approxisated  value  of  L - 1.416  inches,  the  k 

values  were  detersined  bjr  Equation  1 for  various  coxbinations  of  h 
. . o 

ana  n^. 

Visual  Condition  Survey 

The  procedure  used  to  oakc  the  visual  survey  of  the  PFS  was  the 
statistically  based  technique  developed  by  CEL  in  1968.  Paveirent  defects 
are  ncasured  that  pernit  the  establishcent  of  condition  nunbers  (weighted 
defeat  densities).  These  nunbers,  which  are  direct  indicators  of  the 
pavenent  condition,  c.in  be  cospared  after  each  survey  to  deterninc  quan- 
titative changes  in  pavenont  defects. 

TEST  RESUI.TS 

Fr  ic  t ion  .Keasureaents 

The  pavenent  skid  resistance  results  are  reported  in  terns  of  coef- 
ficient at  friction,  u (nu),  as  neasured  by  the  Mu-Meter.  Tne  actual 
fri..ti-*n  coefficient  vcisus  distance  traces  recorded  during  the  first 
test  run  are  shown  in  Figures  4 through  6.  Tne  traces  show  the  variation 
of  friction  coefficient  within  each  test  section.  Appendix  B contains 
s' I *est  results  for  each  Mu-Meter  run  Bade  by  CEL  at  MAS,  Dallas. 

i : ,nres  7 through  10  show  changes  in  surface  friction  versus  tice 
. ter  wetting  for  each  pavenent  section  tested.  Figure  7 is  plotted  fron 
daii  in  Reference  !.  These  graphs  deaonstrate  the  natural  drainage  char- 
acterise ics  of  the  runway  surf.ice.  ITje  slopes  of  these  curves  show  chat 
t!u  friction  coefficient  of  Che  ponms  friction  surface  is  not  affected 
1 IB*'  after  .application  of  water.  This  indicates  the  PFS  is  function- 
ing -s  designed  and  is  rapidly  draining  water  fron  the  pavenent  surface. 

onparison,  a typical  plot  of  friction  coefficient  versus  tice  after 
v.'t-'r.p  for  a conventional  asphaltic  concrete  p.aveaent  is  shown  in  Fig- 
ure ! . 

•riccion  coefficients  at  3 ninutes  after  water  application  obtained 
in  all  tests  conducted*  since  1971  were  above  0.50.  This  coefficient  is 


*Tlio  Air  Force  Weapons  Iwiboratory  (AFWL)  and  CEL  have  conducted  tests. 
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considered  satisfactory,  and  no  hydroplaning  problecs  are  expected.  In 
addition,  little  variation  of  friction  coefficient  is  noted  within  each 
test  section.  This  desirable  characteristic  insures  even  braking  by 
aircraft  using  the  surface.  Friction  coefficients  obtained  in  the  traf- 
fic area  were  consistently  lower  than  the  nontraffic  area.  This  differ- 
ence is  attributed  to  differences  in  pavecent  drainage  due  to  construction 
variables.  The  difference  in  drainage  is  also  evident  in  the  permeability 
tests. 

Pavement  Cores 

The  results  of  laboratory  tests  on  cores  obtained  in  N'evember  1974 
and  November  1975  are  shown  in  Table  2.  Table  2 also  includes  the  results 
of  tests  on  cores  obtained  in  1973  and  reported  on  in  Reference  2. 

The  penetration  of  the  residual  asphalt  has  been  consistently  low 
since  the  1973  series  of  tests  with  the  exception  of  the  nontraffic  area 
sample  in  1973.  It  is  assimred  that  this  sample  was  contaminated  in  the 
extraction  and  distillation  process,  and  the  results  arc  erroneous.  The 
penetrations  reached  are  typical  of  aging  asphalts  and  have  probably 
stabilized  at  their  present  levels. 

Variations  in  bulk  specific  gravity  arc  erratic,  and  no  conclusive 
trend  is  discernible.  The  traffic  area  averages  appear  to  show  a densi- 
fication.  However,  an  analysis  of  variance  between  the  samples  indicates 
that  the  observed  differences  in  sample  specific  gravities  are  due  to 
sampling  fluctuations  and  are  not  significant. 

Permeability  Tests 

The  results  of  the  permeability  tests  using  the  previously  described 
procedure  are  given  in  Table  3.  Considerable  variation  was  noted  in  tests 
performed  within  each  area,  and  no  definite  trend  developed.  A marked 
difference  in  permeability  between  traffic  and  nontraffic  areas  has  existed 
from  the  first  tests  in  1972.  This  difference  is  attributed  to  construc- 
tion variations  between  individual  paving  lanes  and  possibly  to  some 
testing  variables.  Lower  friction  coefficients  in  the  traffic  area  are 
believed  to  result  from  lower  permeability  in  this  area. 

Visual  Condition  Survey 

Tiie  results  of  the  visual  condition  surveys  by  CEL  and  Southern 
Division,  N.AVFAC  [3]  are  given  in  Tables  4 through  6.  The  total  weighted 
defect  density  has  increased  from  0. lOA  (O.OOA  being  no  visible  defects) 
in  March  1972  to  0.22A  in  August  1974.  No  appreciable  change  was  noted 
in  January  1975  or  June  1976.  Based  upon  subjective  visual  examination, 
the  condition  of  the  PFS  is  excellent. 


Accidents  Attributed  to  Skidding 

One  aircraft  accident  has  been  attributed  to  skidding  or  hydroplaning 
since  the  porous  friction  surface  was  placed.  An  F8-H  Crusader  landed  on 
23  April  1973  and  attenpted  to  brake  on  a wet  runway.  The  pilot  reported 
no  braking  effect  and,  after  blowing  both  tires,  overran  the  runway.  No 
injuries  or  aircraft  daoage  resulted  froa  the  incident.  NAS  Dallas  opera- 
tions personnel  reviewed  their  records  and  deternined  that  the  duty  run- 
way on  23  April  1973  was  Runway  35.  This  aeans  that  the  aircraft  to*iched 
down  on  the  porous  friction  surface  heading  north  and  probably  ^i<i  . - 
begin  braking  until  it  was  on  Che  old  slurry-sealed  surface.  This  =.  .ion 
of  runway  had  an  average  friction  coefficient  of  0.16  (wet)  in  1971  Jx). 
Friction  coefficients  of  less  than  0.40  establish  a high  potential  for 
cost  aircraft  to  hydroplane;  therefore,  the  low  coefficient  on  the  slurry 
seal  probably  started  the  F8-H  hydroplaning. 

.Additional  Observations 

During  cost  of  the  skid  testing  operations,  water  placed  for  skid 
testing  purposes  was  observed  running  along  the  pavenent  surface  rather 
than  entering  the  PFS  pores  (Figure  12) . This  apparent  lack  of  drainage 
did  not  reduce  the  friction  coefficients  to  an  unacceptable  level.  It  is 
felt  that  tires  rolling  over  this  water  develop  sufficient  pressure  to 
force  the  water  into  the  PFS  pores  and  remove  it  fron  the  surface. 

Raveling  of  the  PFS,  which  has  been  reported  by  others  [3,  4],  was 
observed  by  the  CEL  investigators.  Most  of  the  raveling  apparently 
o«x*irred  during  Che  first  year  after  construction.  Since  that  time  only 
si.At’t  raveling  along  reflection  cracks  (Figure  13)  and  jet  blast  areas 
has  been  noted. 

A fuel  spill  required  patching  of  an  area  approximately  10  feet  by 
30  feet  (Figure  14).  Although  the  same  mix  used  in  paving  the  PFS  was 
used  lor  the  patch,  a very  poor  patching  job  resulted.  The  patch  has 
raveled  down  to  the  underlying  asphaltic  concrete  in  several  areas. 

•perations  personnel  at  NAS  Dallas  have  reported  occasional  incidents 
o oiown  aircraft  tires  when  pilots  Imve  braked  too  hard  on  the  PFS.  This 
problem  generally  occurred  only  with  pilots  who  were  not  f.atniliar  with 
che  I’FS  and  the  runway  configuration  at  NAS  Dallas.  It  is  theorized  that 

Jiiots  may  have  overreacted  when  approaching  the  lake  at  the  south 
«'•  d of  Runwav  17-35  and  locked  their  brakes  on  the  PFS.  Even  in  a wet 
condition  the  PFS  has  a high  coefficient  of  friction,  and  the  unsuspect- 
ing pilots’  reactions  may  have  been  too  slow  to  prevent  a blowout. 


roNTMMONS  AND  RECOMMENDATIONS 

lia.sed  on  the  result!;  of  this  stud>  it  can  be  conclvided  that  the  por- 
ous friction  surface  at  N.AS  Dallas  is  providing: 

fl)  a highly  skid-resistant  surface  for  high-tire-pressure  jet 
aircraft  operations 
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(2)  an  excellent  surface  with  few  visible  defects 

(3)  a mlninun  service  life  of  5 years  with  a potentially  auch 
longer  life 

It  is  recocnended  that  pilots  be  inforaed  of  the  very  high  frictional 
resistance  of  PFS  and  therefore,  to  expect  excellent  braking  response. 
Additional  investigation  is  needed  to  find  better  ways  of  patching  PFS. 
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Results  of  Porous  Friction  Surface  at  NAS  Dallas 
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Table  4. 

asphaltic  concrete  discrete  area  defect  summary 


Airfield  NAS  Dal  Ins 

Discrete  Area  Porous  Frict 
No  of  Sample  Areas  lb) 


Defect  Type 


Facility  Runway  1 7-' 

iucface Area  of  Discrete  Area  (a) 

Ratio;  (a/2500b)  -&iSi 


Length  or  At&o 
of  Sampled 
Defects 

Total  Length 
Of  Area  of 
Alt  Defects 
(cl  X Ratio 

Oefcci  Oensily 
Iper  lOsq  It  1 
10  d/a 

Defect 

Severity 

Weight 

Weighted 
Defect 
Dcneity; 
(e)  X If) 

(cl 

td) 

le) 

(f) 

(g) 

Table  5. 

asphaltic  concrete  discrete  area  defect  summary 


Airfield  b’AS  Dallas 


Facility . 


.-av  17- j 


Discrete  Area  Porous  Friction  Surface  Area  of  Discrete  Area  (a)  308,400 

No.  of  Sample  Areas  (b) Ratio'  (a/2500b)  

Date  Surveyed  - 28  August  1974 


Orleci  Type 


Lenqlh  Of  Afra 

of  S^mpt^rf 
OeiKti 


ratal  tcoQiti 
Of  Area  of 
All  Oefacis 
(cl  K Ratio 


Oefeci  Drnsitv 
Iper  10  «|  ft  1 
to  d/a 


Defeci 

Sevcfiiy 

Weiahi 


WaigMad 
Oafac: 
Danaity 
(a)  a Ifl 


T.C  . t.C.  Of  ua  ■ 


Rafl*ction  Crack 


Faulting 


19  ft 
206  ft 


1814  ft 


0.059 


0.118 


Patching 

Sf?r?tl^r'eni  or 
0fO^«ir<y* 


428  ft 


70  ft' 
51  ft' 


3.002 

0.002 


0.056 


0.0J4 

0.015 


R«m»’ks  on  Pcv*^<?ni  r '^ndifion 


0.22A 


‘ "be  reflection  cracks  run  transversely  across  the  runway  and  are 

j ixixateLy  1/8  to  1/4  in  wide.  Slight  r.avt^ling  w.is  noted  along 

I t racks . 


[ 


. r v*r<w  t f.tf  ► l<>nqi*  - fm.il  rr.K*«  or  InnrjiSij  oin%aruCti«»n  joint  cr'Vk 
'*  L •»»’!  A"  .i^tin.iltif  |».iv»*nw*r.f 
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Table  6, 

ASPHALTIC  CONCRETE  DISCRETE  AREA  DEFECT  SUMMARY 

Airfield  NAS  Dallas Facility  Runway  1 7-TS 

Discrete  Area Porous  Friction  Surface  Area  of  Discrete  Area  (a)  308 , 400 

No.  of  Sample  Areas  (b) Ratio.  (a/2500b)  -8*81 

Date  Surveyed  - 29  June  1976 


0«faci  Type 


T.C..  L.C  orLCJ" 

R«fl«ction  Crack 

Faulting 

Patching 

Settlament  or 
Dapratsion 

Pattarn  Cracking 

Rutting 

Ravaling 

Eroiion-Jet  Blast 
Oil  Spillage 
8rokan-up  Area 


Length  or  Area 
of  Sampled 
Defects 

Total  Ler>gth 
or  Area  of 
Alt  Oefacts* 
(c)  X Ratio 

Defect  Density 
(per  10  s(|  ft  ) 
10  d/a 

Defect 

Severity 

Weight 

Waighlad 
Dafact 
Oantity: 
(a)  X If) 

(cl 

Id) 

le) 

III 

Ig) 

24  ft 

211  ft 

0.007 

3.5 

0.024 

210  ft 

1850  ft 

0.060 

2.0 

0.120 

428  ft^ 

0.014 

4.0 

0.056 

25  Ct‘ 


220  ft 

2 

51  ft 


0.007 

0.002 


Rcmvks  On  Pavmrasnt  Condition 


0.012 


0.26A 


The  pavement  condition  is  virtually  unchanged  since  the  visual 
survey  performed  in  August  1974. 


rrnnsvt'fv  crack,  lon(|itiidin.ii  crack  or  iongitudm.il  conMruction  joint  crack. 
Lr*tt‘*r  sidfix  “A"  indicates  asphaltic  pavement 


Temperature  Means  (°F) 


Precipitation 
Means  (in.) 


Month 

Daily 

Maximum 

Daily 

Minimum 

Monthly 

Rain 

Snow  and 
Sleet 

Mean 

Speed 

(kt) 

January 

56.0 

35.6 

46.0 

1.72 

1.5 

9.8 

February 

60.2 

39.5 

50.1 

2.10 

0.8 

10.1 

March 

67.4 

45.9 

56.9 

2.02 

0.1 

11.1 

April 

76.5 

56.2 

66.6 

5.00 

T 

11.2 

May 

84.0 

64.8 

74.6 

4.61 

T 

10.2 

June 

92.0 

72.7 

82.6 

3.00 

0.0 

10.1 

July 

96.3 

76.6 

86.7 

1.84 

0.0 

9.1 

August 

96.8 

75.6 

86.4 

1.73 

0.0 

8.4 

September 

89.2 

68.4 

79.1 

2.88 

0.0 

7.9 

October 

79.4 

57.5 

68.7 

2.74 

0.0 

8.1 

November 

67.0 

45.8 

56.7 

2.41 

T 

8.8 

December 

57.6 

38.1 

48.1 

1.80 

0.1 

8.9 

Annual 

76.9 

56.4 

66.9 

31.85 

2.5  ' 

9.5 

Direction 


Table  A-2.  Extreme  Data 


Month 

Temperature  (^F) 

I’recipJ  tatlon 

(in.) 

Record 

Highest 

Record 

Lowest 

Rain 

Snow  and  Sleet 

Maximum 

Monthly 

Min Imum 
Monthly 

Maximum 
in  24 
Hours 

Maximum 

Monthly 

Maximum 
in  24 
Hours 

January 

85 

7 

4,02 

0.13 

2,18 

10.4 

10.0 

February 

88 

9 

5.40 

0.09 

2.72 

3.9 

3.2 

March 

96 

19 

4.82 

0.20 

2.00 

1.8 

1.8 

April 

100 

32 

13.88 

1.76 

4.66 

T 

T 

May 

100 

39 

12.48 

0.99 

5.94 

0.0 

0.0 

June 

105 

54 

8.19 

0.02 

3.09 

0,0 

0.0 

July 

111 

63 

4.97 

0.28 

3.49 

0.0 

0.0 

August 

109 

62 

5.77 

0.02 

2,48 

0.0 

0,0 

Sc|)tember 

105 

46 

5.53 

T 

3.78 

0.0 

0.0 

October 

98 

31 

8,63 

0.04 

4.22 

0.0 

0.0 

November 

88 

18 

9.65 

0.27 

2.43 

0.] 

0.1 

December 

84 

11 

5,44 

0.09 

1.82 

1.5 

1.5 

Appendix  B 


MU-METER  TEST  RESULTS  FOR  POROUS  FRICTION  SURFACE  AT  NAS  DALLAS 


Date 


Test 

Locatlo 


27  August  1974 


Traffic  area 


Nontraffic  area 


6 January  1975 


Traffic  area 


Nontraffic  area 


Run 

No. 

Average  Time 
After 
Wetting 
(min) 

Coefficient  of 
Friction,  u 

Average 

Maximum 

Minimum 

1 

1.26 

0.55 

0.60 

0.49 

2 

2.43 

0.54 

0.56 

0.53 

3 

3.38 

0.53 

0.58 

0.45 

4^ 

— 

— 

— 

5 

10.52 

0.52 

0.55 

0.50 

6 

15.42 

0.53 

0.55 

0.51 

7 

24.02 

0.53 

0.59 

0.50 

8 

37.13 

0.53 

0.57 

0.52 

1 

1.60 

0.65 

0.66 

0.64 

2 

2.68 

0.63 

0.64 

0.62 

3 

3.68 

0.63 

0.66 

0.63 

4 

4.90 

0.63 

0.64 

0.62 

5 

10.47 

0.65 

0.66 

0.64 

6 

15.05 

0.62 

0.64 

0.62 

7 

19.55 

0.65 

0.67 

0.54 

1 

1.36 

0.60 

0.68 

0.49 

2 

2.51 

0.64 

0.66 

0.57 

3 

4.15 

0.61 

0.66 

0.59 

4 

4.85 

0.66 

0.68 

0.56 

5 

7.80 

0.62 

0.65 

0.55 

6 

9.91 

0.65 

0.68 

0.64 

7 

12.64 

0.64 

0.67 

0.63 

8 

17.34 

0.61 

0.62 

0.58 

1 

1.77 

0.80 

0.81 

0.78 

2 

3.26 

0.81 

0.83 

0.76 

3 

5.34 

0.82 

0.82 

0.80 

4 

7.31 

0.81 

0.83 

0.77 

5 

9.52 

0.80 

0.82 

0.78 

6 

14.17 

0.79 

0.80 

0.76 

7 

20.01 

0.78 

0.81 

0.77 

1 


No  record. 
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